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DESY Accelerators & News

DESY on a glance

 M-Director has changed.:

Wim Leemans

Lasers for Plasma
Accelerators

- Plasma Accelerator Group:

MPA3 MPA4 -~ kHZ, -~ J
Plasma Accelerators for PAs for Industrial and
Fachgruppe Photon Science Health Applications C I aSS I ase r
Project FLASHForward»», PITZ| | ATHENA,, LUX, REGAE b—] KALDERA | /
(infrastructure) T T T T
PETRA IV Injector CDR FFre X1/X2/X3 kHz LPA PLASMED X ANGUS
¥ | v |
FF»» 10 kW PA Module LPA FEL ATHENA. Health FF»» Laser

Technical coordinator plasma sources: tbd (MPA)

Technical coordinator lasers: tbd (MLP)

« Large conventional accelerator projects:

- FLASH2020+ 2020 (Und/Energy/Adv. FEL/Seeding/Synchr.)
- PETRAIV 2025 (CDR compl.; MBA, x100 brilliance)
- EuXFEL-CW >2030 (CW operation at EUXFEL)
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Facility overview

784 SRF cavities / 1.3 & 3.9 GHz / 26 RF stations /pulsed /~mA; 1 NRF gun; 2 TDS at 3 GHz
I 1 L1 L2 L3 ‘VKlystron D Cryomodule ‘:’ RF station

SASE2 T5D
NI

Y Y Y Cryostring 1 Cryostring 2 Cryostring3 --- Cryostring8 Cryostring 9

AtARTID\ LBt (Y Y Y Bc2 ¥ Y Y Yy VY YV|VY Y__\
RF JUL IHITHITT (1000 - - - +{oHETonH I

gun 3.9GHz DL| A2 BC1D A3 A4 Ad BCcoD| A6 A7 A8 A21 A22 A23|A24 A25 A26 CL

5 MeV 130 MeV 700 MeV 2.4 GeV 17.5 GeV

< 3.4 km

[

v

60 SRF cavities / 1.3 & 3.9 GHz / 5 RF stations / pulsed / ~ mA; 1 NRF gun; 1 TDS/1 NRF 3 GHz; 1 PolariX 12GHz

RF Stations Accelerating Structures SELASH 52(538(.?;2 DiaP hr?:)zgcs
VVY v vV Vv J

ﬁ@@---- FLASHL

RF Gun | Bunch Compressors
Lasers

PolariX
TDS 12 GHz

5MeV [ 150 MeV 450 MeV 1250 MeV o€ Gap -
07/2019
Kaj S/egbahn

i Mi FLASHFor,
FEL Experiments

315m >
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Facility overview

LLRF for smaller accelerators and test facilities

PITZ REGAE (UED) SINBAD (ARD) AMTF CMTB

NRF Gun/booster/TDS NRF Gun/booster/TDS NRF gun/3xTWS/PolariX SRF Cryo-M./ 3rd/ gun SRF Cryo-Module CW
1.3 GHz, 1 ms/ 3 GHz 3.0 GHz 3.0GHz /12 GHz 1.3 GHz /3.9 GHz 1.3 GHz, 10T

_Pster M. Urbanki;
LLRF for external accelerator facilities (construction/support/consulting...)

ELBE (HZDR) FLUTE (KIT) TARLA (Uni Ankara)  NICA (Dubna) +...
SRF / NRF 6 cav. NRF gun/booster SRF /NRF 6 cav. NRF, 5 cav.

1.3 GHz / 260 MHz 3.0 GHz 1.3 GHz / 260 MHz 162 MHz

mickelca

TECHNOLOGY LAB

W Poster C. Gimis;
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Developments & upgrades for user facility

EuXFEL: LLRF health monitoring Performance tracking Multi-beamline operation
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Developments & upgrades for user facility

EuXFEL: LLRF automation... basic operation = advanced operation
»

¥ XLLRF_RFstation_mainxml XFEL.RF/LLRF.CONTROLLER/AT0.L3/ — S&R'e O X Au to m at i 0 n fO r rO u ti n e O p e r ati O n

LLRF CONTROL A10.L3

e LS « Automatic setup / calibration / tuning ‘ Talk M. Grecki; Tu
‘Stet tuning goal of -50 Hz for operation at 770 MV ‘
i contel g — Automation for FB and RF operation
yorage 3900 O | Maser — * Phase modulation/Output Vector Correction ‘ Poster S. Pfeiffer;
yéém . « RF - Cryo operations / Finite State Machine
Phase tv e KLM RPC test
ey | el ol e | Automation for fault detection and analysis
[v] Station on ) FSM on ﬂl . . . . .
st e ot | TS o o (oo ] * Post mortem statistics / Run-time detection / Anomalies
. Dou s
|FSMAmplltudeSP@EM\u’| RaWena [ [Dowom -
EuXFEL: Maximum Gradient Task Force 10
Systematic study of gradient limits <
« Cavity / waveguide / klystron S 175
. . g 17
Tuning to reach max gradients 0 165
« Cavity detuning / Coupler conditioning etc 16
15.5
. 15
Successfully reached design energy 145 1
14

‘ Talk from M. Omet given by Julian; Th
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Developments & upgrades for user facility

Maintenance/lnventory Management

Drift Calibration Module
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‘ Poster Ch. Schmidt;

MO Redundancy Controller

Planned installation 2020, EuXFEL

Generation Phase ‘ Redundancy t— Control system
i channel #1 | tuning | controller |—> Machine protection system

I RFswitch |

Generation Phase ' : :
i channel #2 tuning H i | Phase and power | i
; : : detection :

| bistribution

\ High-Q filter
= - (energy

storage)

Generation Phase !
! channel #3 | tuning H -,

» EXETEm

1. Select tested 2. Plug the cards in 3. Configure the
components from the crate management boards
the storage

6. Fill-out an 5. Make 4. Installation of firmware,
assembly checklist dedicated tests software and servers

‘ Poster A. Rosner:

FLASH: LLRF status & upgrades

FB cavityé
(—_ 34 m

Oper. Statistics

2018 LLRF counted Downtime in categaries (Total 24h )

m —>

Performance monitor
MO upgrade

PZT operation

.. many more

Y Talk Ch. Schmidt; Th
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PS Redundancy/Remote Control

Basic concept

BT chanhsIOE (SIS, $TV)

g
‘- fefebibiteheted
mmmmm Modien Iﬂlllﬂlllllﬂlll

‘ Poster B. Szczepanski;

X-band LLRF PolariX

XDWC:12 GHz > 3 GHz
XUPC: 3GHz - 12 GHz
XLOG: 3GHZ > 9GHz

< 2 fs add. jitter

‘ Talk & Poster M. Reukauff: Tu/We

Page 8



Developments & upgrades for user facility

Injector

GUN— Al — AH1——BCO— L1 —BCL—
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RF Clock

Optical Clock

MO ooy MLO

Signal STD =17.9

up to 24 x LSU

P e

Correlate arrival times
=» Chain: MLO = SLO - Link 2> BAM < 2.0 fs rms

1932m

=» With fast beam feedbacks: ~ 4 fs rms feasible

1932M.TL, XFEL; Date = 20190425
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Ongoing R&D projects

Smith Predictor for LLRF controls

MITH

For CW: drift calibration

FF() i e Phase shift control ~kHz
SPK) . elk) uth) | »o M
C(z) G(s) <
Y ] 1.3GHz (XH > anc
i G(s) = G(s) e ] L
vk} x ) ‘
digital E analog hd 1.3+df GHz

‘ Talk M. Hoffmann; We

Pilot tone injection carefully studied

» EEET

For CW: Q,/Aw/Quench detect.

Proposed LLRF extension

__ Torid Tar ] o | Ij"'
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‘ Talk/Poster A. Bellandi; We/Tu

Next generation attosecond RF field receiver: Carrier Suppression Interferometer (CSl)

So (f) dBrad¥Hz

-140

-150 "”llr,,,(w State of the art LLRF-controls (<10fs)

4 e S RDC it
saturated mixer

170 Carrier suppression (<1fs)

i, .
ey Il‘w""q interferometer +
4 iy, ¢ ~
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Z ., .
-190 ’//,,ul-/,// ‘g, ¢ ey
e « double interf.
-200 ’ measured floor, m=32k
‘E. Rubiola et. al. “Advanced Interferometric Phase and
Amplitude Noise Measurement,” Rev. Sci. Instrum., vol.
210 7310.6 pp 2445-2457, 2002.
Fourier frequency, Hz
-220 =
1 10 102 103 104 105

See E. Rubiola, FEMTO-ST Institute
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Systematic component study ...
Architecture tests ... etc

Busbthong, Pakpoom & Barene, Timothy.
{2013). An lmvﬁmmm Residual Phase
Noise Measurement System at S-Band.
10.13140RG.2.2.20749 73447,

Reference Distribution
Oscillator _Splitter

waysAs DJ-1sod

PN

‘ Talk L. Springer; We

SSB phase noise [dBc/Hz]

—LLRF System

—Fswp

techn. noise/EMC issues
.

L I
10* 10° 10°
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Thank you

Credits =» Accelerator Beam Controls team (MSK)
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Contact

DESY. Deutsches Holger Schlarb
Elektronen-Synchrotron MSK
Holger.schlarb@desy.de

www.desy.de +49 40 8998 94454



